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ABSTRACT of the maximum to the minimum max'Trnin
The ratio r = T exospheric t e m p e r a t u r e considered on a global s c a l e was derived by m e a n s of s t a t i c models using the densities obtained f r o m the a t m o s p h e r i c d r a g of t h r e e low-inclination satellites. It i s found that r v a r i e s with the s o l a r cycle, lagging m o r e than a y e a r behind the variations of the 10. 7 -c m s o l a r flux; the variations of r a r e in phase with which is obtained by averaging the planetary geomagnetic index K y e a r . The obvious conclusion is that in the mechanism of the diurnal t e m p e r a t u r e variation in the t h e r m o s p h e r e , the s o l a r wind is a t l e a s t as important as, if not m o r e important than, s o l a r EUV. on the other hand, P' over the whole P N o appreciable lag is found in the variation of the iii A l ' a i d e d e m o d k l e s s t a t i q u e s e r r p l o y a n t l e s d e n s i t g s o b t e n u e s > p a r t i r d u r a l e n t i s s e m e n t , d; ' a l ' a t m o s p h g r e , d e t r o i s s a t e l l i t e s q u e r v a r i e a v e c l e c y c l e s o l a i r e , g t a n t e n r e t a r d d e p l u s d ' u n e a n n e ' e s u r l e s v a r i a t i o n s d u f l u x s o l a i r e 10,7 c m ; d ' u n a u t r e c o^t & l e s v a r i a t i o n s d e r s o n t e n p h a s e a v e c K , q u i e s t o b t e n u e n p r e n a n t l a m o y e n n e d e l ' i n d i c e g L o m a g n g t i q u e p l a n g t a i r e K s u r t o u t e l ' a n n g e .
L a c o n c l u s i o n g v i d e n t e e s t q u e l e v e n t s o l a i r e e s t a u m o i n s a u s s i i m p o r t a n t , s i n o n p l u s i m p o r t a n t , q u e 1 ' U V E s o l a i r e d a n s l e m L c h a n i s m e d e l a v a r i a t i o n d e l a t e m p 6 r at u r e d i u r n e d a n s l a t h e r m o s p h g r e . It was pointed out long ago (Jacchia, 1961) The t e m p e r a t u r e s used in computing r w e r e derived with the aid of new
This work was supported in p a r t by g r a n t NGR 09-015-002 f r o m the National Aeronautics and Space Administration. T h e r e is a n excellent c o r r e l a t i o n between the nighttime minimum of the exospheric t e m p e r a t u r e and the 10. 7 -c m s o l a r f l u x , which has generally been i n t e r p r e t e d as indicating that s o l a r EUV i s mainly responsible f o r the heating of the t h e r m o s p h e r e . If the diurnal t e m p e r a t u r e variation w e r e caused only by the change of illumination by the s o l a r EUV s o u r c e owing to the e a r t h ' s rotation, the variation of the ratio r should be in phase with the variation of s o l a r EUV and t h e r e f o r e with the 10. 7 -c m s o l a r f l u x ; a l a g of 1 y e a r o r m o r e would be impossible to justify on the b a s i s of this hypothesis. activity does exist, as is well known, in the variation of geomagnetic activity, owing to the change in heliographic latitude of active a r e a s in the c o u r s e of However, a lag of 1 y e a r o r m o r e behind s o l a r the s o l a r cycle. A plot of the ratio r against 365-day running m e a n s of the planetary geomagnetic index K P r a t h e r s a t i s f a c t o r y relation (Figure 2) . The The r e a s o n f o r taking 365-day running m e a n s of K i s that by doing s o P around the equinoxes. we eliminate the semiannual i n c r e a s e in K s q u a r e s we obtain the following l i n e a r correlation:
By l e a s t P r = 1.134 t 0 . 0 9 0 X P rt0.031 f 0 . 0 1 4 (S. D. ) .
The curve of r computed by equation (1) A l a g of about 1 y e a r behind the F fair a g r e e m e n t with the observed variation of r.
curve is quite evident, a s well a s a 10.7
The obvious conclusion that, however reluctantly, m u s t be drawn f r o m the relation between r and E a t u r e variation of the t h e r m o s p h e r e and exosphere, the s o l a r wind i s at l e a s t as important as, if not m o r e important than, s o l a r E U V . This hypothesis i s not e n t i r e l y new: it was a l r e a d y invoked by H a r r i s and P r i e s t e r ( 1 9 6 2 ) t o explain the discrepancy between the actual diurnal variation and the theoretical variation they obtained using s o l a r EUV a s the sole b e s t source.
In view of the uncertainties and oversimplifications in the theory, however, t h e i r introduction of an a d hoc second s o u r c e out of phase with the EUV s o u r c e i s generally r e g a r d e d as not physically meaningful.
is that in the m e c h a n i s m of the diurnal t e m p e r -P It is interesting to note that no lag is evident in the relation between the minimum night t e m p e r a t u r e T shows values of T (reduced t o quiet geomagnetic conditions, K = 0, j u s t as w e r e the m a x i m u m t e m p e r a t u r e s T derived f r o m the d r a g of the E x p l o r e r 1 satellite.
selected, to e n s u r e g r e a t e r uniformity in the data. data f r o m the declining phase and those f r o m the rising phase a g r e e without any appreciable s y s t e m a t i c difference.
the daytime t e m p e r a t u r e s , t h e r e m u s t a l s o be s o m e lag in the nighttime t e m p e r a t u r e s ; it a p p e a r s , however, that the lag in the nighttime t e m p e r a t u r e s i s much s m a l l e r , to the point where it cannot be detected.
Clearly, if t h e r e is a phase lag in
The dependence of r on i? r a t h e r than o n F I O . poses the problem of P a p r a c t i c a l nature in the analysis and prediction of atmospheric densities by m e a n s of models, because a year.
to compute r by use of F c a n be obtained only with a delay of n e a r l y P F o r the reduction of c u r r e n t a t m o s p h e r i c data, it m a y be p r e f e r a b l e with a suitable lag. We find that the f o r m u l a First issued to e n s u r e the immediate dissemination of data f o r s a t e llite tracking, the r e p o r t s have continued to provide a rapid distribution of catalogs of satellite observations, orbital information, and p r e l i m in a r y results of data analyses p r i o r to formal publication in the appropriate journals.
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